A total of 385 pigs (initially 13.4 Â± 2.2 lb and 21 Â± 3 d of age) were used in a 28-d trial to determine the effects of electron beam and gamma ray irradiation dosage of spray-dried animal plasma (plasma) on nursery pig performance. Pigs were allotted to pen and blocked by weight by using an incomplete block design with either 7 or 8 replications per treatment. Dietary treatments were randomly allotted to pen within block. Ten dietary treatments were fed from d 0 to 14, including: a negative control diet with no added plasma, a positive control diet with added plasma, or one of 8 irradiated plasma diets. The 8 irradiated treatments included plasma irradiated with either electron beam or gamma radiation at increasing dosages of 2, 4, 6, or 10 kGy. All the pigs were fed a common diet from d 14 to 28. Irradiation of the plasma reduced the total bacterial and coliform counts at every dose, regardless of irradiation source. There were no interactions (P>0.05) between irradiation source and dosage for the entire trial. From d 0 to 14, pigs fed the diets containing plasma had increased (P<0.01) ADG and ADFI, compared with those of the pigs fed the negative control diet. Irradiating the plasma did not improve pig performance. There also were no differences (P>0.12) in growth performance between the pigs fed the plasma irradiated by electron beam or by gamma ray, which confirms previous research. But the majority of previous research has shown improvements in growth performance when pigs were fed diets with irradiated plasma, compared with performance of pigs fed diets containing regular plasma. Irradiation of plasma did not improve performance in this study. 
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Summary
A total of 385 pigs (initially 13.4 ± 2.2 lb and 21 ± 3 d of age) were used in a 28-d trial to determine the effects of electron beam and gamma ray irradiation dosage of spray-dried animal plasma (plasma) on nursery pig performance. Pigs were allotted to pen and blocked by weight by using an incomplete block design with either 7 or 8 replications per treatment. Dietary treatments were randomly allotted to pen within block. Ten dietary treatments were fed from d 0 to 14, including: a negative control diet with no added plasma, a positive control diet with added plasma, or one of 8 irradiated plasma diets. The 8 irradiated treatments included plasma irradiated with either electron beam or gamma radiation at increasing dosages of 2, 4, 6, or 10 kGy. All the pigs were fed a common diet from d 14 to 28. Irradiation of the plasma reduced the total bacterial and coliform counts at every dose, regardless of irradiation source. There were no interactions (P>0.05) between irradiation source and dosage for the entire trial. From d 0 to 14, pigs fed the diets containing plasma had increased (P<0.01) ADG and ADFI, compared with those of the pigs fed the negative control diet. Irradiating the plasma did not improve pig performance. There also were no differences (P>0.12) in growth performance between the pigs fed the plasma irradiated by electron beam or by gamma ray, which confirms previous research. But the majority of previous research has shown improvements in growth performance when pigs were fed diets with irradiated plasma, com
Introduction
Previous research conducted at Kansas State University has demonstrated an improvement in growth performance in weanling pigs when fed diets that contain irradiated spray-dried animal plasma (plasma) compared with non-irradiated plasma. The levels of irradiation dosage in those experiments have ranged from 2.5 to 20.0 kGy, with most of the studies using 10 kGy. Increasing the irradiation dosage level will result in a decrease in throughput at the irradiation facility and an increase in irradiation cost. Additional research evaluating levels of irradiation needs to be conducted. Commercial irradiation sources include electron beam and gamma ray. There is limited data comparing these two methods.
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Appreciation is expressed to Sadex, Sioux City, IA, for providing the electron beam irradiation of the spray-dried animal plasma for this research project. Therefore, the objective of our study was to evaluate the effects of electron beam and gamma ray irradiation dosage levels of plasma on diet bacterial reduction and nursery pig performance.
Procedures
A total of 385 pigs (initially 13.4 ± 2.2 lb and 21 ± 3 d of age) were used in a 25-d growth assay. Dietary treatments were randomly allotted to pen within block. Pigs were allotted to pen and blocked by weight by using an incomplete-block design. There were 7 replications for the negative control, the positive control, and the gamma ray irradiation at 2 kGy. All other treatments had 8 replications. The pigs were housed in the Kansas State University Segregated Early Weaning Facility. Each pen was 4 × 4 ft and contained one selffeeder and one cup waterer to provide ad libitum access to feed and water.
Dietary treatments were fed from d 0 to 14, and a common diet was fed to all pigs from d 14 to 28 (Table 1 ). The 10 dietary treatments consisted of a negative control diet with no added plasma, a positive control diet with plasma, or one of 8 diets with irradiated plasma, irradiated by electron beam or gamma ray radiation at increasing dosage levels of 2, 4, 6, or 10 kGy. A single lot of plasma was used and was divided into three groups, nonirradiated, or irradiated by either electron (Sadex; Sioux City, IA) or gamma ray (Sterigenics; Schaumburg, IL).
The negative control diet and a basal diet with all ingredients except plasma were manufactured at the Kansas State University Animal Science Feed Mill. The plasma treatment diets were manufactured by using the basal diet at the Kansas State University Poultry Unit in a 400-lb ribbon mixer. The basal diet, followed by the plasma, was weighed and added to the mixer and then mixed for 10 minutes. The mixer was cleaned, sprayed with alcohol, and allowed to dry between treatments to reduce carryover contamination. Samples of the negative control diet, the basal diet, all plasma bags, and all completed diets were collected and analyzed for total bacterial plate count and total coliform count. The ADG, ADFI, and F/G were determined by weighing pigs and feeders on d 4, 7, 14, 21, and 28.
Data were analyzed as an incompleteblock design by using Proc MIXED procedures in SAS 8.1. Linear and quadratic contrasts were used to determine the effects of increasing irradiation dosage level. Contrasts were also used to test for differences between irradiated and non-irradiated diets, electron beam and gamma irradiation, and between the negative control with no added plasma and diets with added plasma.
Results and Discussion
As expected, irradiation of the plasma effectively reduced total bacterial plate count and coliform concentrations, regardless of irradiation type or dosage ( Table 2 ). The high counts in the diets indicate that ingredients besides plasma contribute a significant portion of total bacteria and coliforms in the experimental treatments.
From d 0 to 14, pigs fed the diets with plasma had increased (P<0.01) ADG and ADFI, compared with those of the pigs fed the negative control diet (Table 3) . Pigs fed the diet containing regular plasma had a tendency (P<0.09) toward increased ADFI, compared with ADFI of the pigs fed the diets with irradiated plasma. There was no effect (P>0.22) of irradiation dose or source on growth performance.
From d 14 to 28, pigs fed diets containing electron beam irradiated plasma from d 0 to 14 had a tendency toward increased (P<0.10) ADG and ADFI, compared with performance of the pigs fed gamma ray irradiated plasma diets.
Overall (d 0 to 28), pigs fed the diets containing plasma had a tendency for increased (P<0.08) ADFI, compared with that of the pigs fed diets without added plasma. Although there was not a significant plasma response in ADG, the 2-lb advantage on d 14 for pigs fed plasma from d 0 to 14 was maintained through the end of the trial. There were no differences (P>0.12) in growth performance between the pigs fed diets containing plasma irradiated by electron beam or gamma ray. The irradiation dosage level and irradiation source had no effect (P>0.12) on growth performance.
These data indicated that irradiation of plasma will reduce total bacteria and coliforms in plasma, regardless of irradiation source or dosage. There were no differences in growth performance between pigs fed plasma irradiated by either the electron beam or gamma ray, which confirms previous research comparing these two sources. But data showed no improvements in performance for pigs fed the irradiated plasma, compared with performance of pigs fed regular plasma. This is in contradiction to previous research that has consistently shown improvements in growth performance when pigs were fed diets with irradiated plasma.
Results from this study indicated that irradiation of plasma at 2 kGy was sufficient to dramatically reduce the total bacteria and coliform counts, but growth performance was not improved by either irradiation source. Therefore, both electron beam and gamma ray may be used as an effective source of irradiation to reduce bacteria and coliform counts in plasma, but more research is needed to further understand the reason for a lack of growth response in this trial, compared with previous research at Kansas State University. The treatment diets were fed in meal form from d 0 to 14. The diets included a negative control with no added spray-dried animal plasma, a positive control with added spray-dried animal plasma, or irradiated spray-dried animal plasma at various levels of electron beam and gamma irradiation. b Phase 2 (d 14 to 28) was a common diet fed to all pigs in meal form. A total of 385 pigs (5 pigs per pen) with an average initial weight of 13.4 ± 2.2 lb were used in the study. There were 7 replications for the negative control, the positive control, and the gamma ray irradiation at 2 kGy; all other treatments had 8 replications. b Pigs were fed either a negative control diet with no added plasma, a positive control diet with plasma, or 1 of 8 irradiated plasma diets irradiated by electron beam or gamma ray irradiation at increasing dosage levels of 2, 4, 6, or 10 kGy. 
